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(57) According to the present invention there is pro- 
vided a heat mode imaging element for providing a lith- 
ographic printing plate consisting of a lithographic base 
with a hydrophilic surface and a top layer that is sensitive 



to IR-radiation, comprises a polymer soluble in an aqu - 
ous alkaline solution, and is unpenetrable for an aque- 
ous alkaline developer, characterized in that said top 
layer comprises a polysiloxane surfactant. 
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Description 

FIELD OF THE INVENTION 



[0001] The present invention relates to a heat mode imaging element comprising an IR sensitive top layer (or pre- 
paring a lithographic printing plate. 

More specifically the invention is related to a heat mode imaging element tor preparing a lithographic printing plate 
whereof the difference in the top layer of being penetrated and/or solubilised in the exposed areas and in the non- 
exposed areas by an aqueous developer is increased 



BACKGROUND OF THE INVENTION 



[0002] Lithography is the process of printing from specially prepared surfaces, some areas of which are capable of 
accepting lithographic ink, whereas other areas, when moistened with water, will not accept the ink. The areas which 
accept ink form the printing image areas and the ink-rejecting areas form the background areas. 
[0003] In the art of photolithography, a photographic material is made imagewise receptive to oily or greasy inks in 
the photo-exposed (negative-working) or in the non-exposed areas (positive-working) on a hydrophilic background 
[0004] In the production of common lithographic printing plates, also called surface fitho plates or planographic print- 
ing plates, a support that has affinity to water or obtains such affinity by chemical treatment is coated with a thin layer 
of a photosensitive composition. Coatings for that purpose include light-sensitive polymer layers containing diazo com- 
pounds, dichromate-sensitized hydrophilic colloids and a large variety of synthetic photopolymers. Particularly diazo- 
sensitized systems are widely used. 

[0005] Upon imagewise exposure of the light-sensitive layer the exposed image areas become insoluble and the 
unexposed areas remain soluble. The plate is then developed with a suitable liquid to remove the diazonium salt or 
diazo. resin in the unexposed areas. 

[0006] Alternatively, printing plates are known that include a photosensitive coating that upon image-wise exposure 
is rendered soluble at the exposedareas. Subsequent development then removes the exposed areas. Atypical example 
of such photosensitive coating is a quinone-diazide based coating. 

[0007] Typically, the above described photographic materials from which the printing plates are made are camera- 
exposed through a photographic film that contains the image that is to be reproduced in a lithographic printing process. 
Such method of working is cumbersome and labor intensive. However, on the other hand, the printing plates thus 
obtained are of superior lithographic quality. 

[0008] Attempts have thus been made to eliminate the need for a photographic film in the above process and in 
particular to obtain a printing plate directly from computer.data representing the image to be reproduced. However th 
photosensitive coating is not sensitive enough to be directly exposed with a laser Therefor it has been proposed to 
coat a silver halide layer on top of the photosensitive coating. The silver halide may then directly be exposed by means 
of a laser under the control of a computer. Subsequently, the silver halide layer is developed leaving a silver imgge on 
top of the photosensitive coating. That silver image then serves as a mask in an overall exposure of the photosensitive 
coating. After the overall exposure the silver image is removed and the photosensitive coating is developed Such 
method is disclosed in for example JP-A- 60- 61 752 but has the disadvantage that a complex development and 
associated developing liquids are needed. 

[0009] GB-1 492 070 discloses a method wherein a metal layer or a layer containing carbon black is provided on a 
photosensitive coating. This metal layer is then ablated by means of a laser so that an image mask on the photosensitive 
layer is obtained. The photosensitive layer is then overall exposed by U\Might through the image mask. After removal 
of the image mask, the photosensitive layer is developed to obtain a printing plate. This method however still has the 
disadvantage that the image mask has to be removed prior to development of the photosensitive layer by a cumbersome 
processing. 

[0010] Furthermore methods are known for making printing plates involving the use of imaging elements that are 
heat-sensitive rather than photosensitive. A particular disadvantage of photosensitive imaging elements such as de- 
scribed above for making a printing plate is that they have to be shielded from the light Furthermore they have a 
problem of sensitivity in view of the storage stability and they show a lower resolution. The trend towards heat mode 
printing plate precursors is clearly seen on the market. 

[0011] For example. Research Disclosure no. 33303 of January 1992 discloses a heat mode imaging element 
comprising on a support a cross-linked hydrophilic layer containing thermoplastic polymer particles and an infrared 
absorbing pigment such as e.g. carbon black. By image-wise exposure to an infrared laser, the thermoplastic polymer 
particles are image-wise coagulated thereby rendering the surface of the imaging element at these areas ink-acceptant 
without any further development A disadvantage of this method is that the printing plate obtained is easily damaged 
since the non-printing areas may become tnkaccepting when some pressure is applied thereto. Moreover, under critical 



conditions, the lithographic performance of such a printing plate may be poor and accordingly such printing plate has 
v little lithographic printing latitude. 
[0012] US-P- 4 708 925 discloses imaging elements including a photosensitive composition comprising an alkali- 
soluble novolac resin and .an onium-sail. This composition may optionally contain an IR-sensitizer. After image-wise 
exposing said imaging element to UV - visible - or IR-radiation followed by a development step with an aqueous alkali 
liquid there is obtained a positive or negative working printing plate. The printing results of a lithographic plate obtained 
by irradiating and developing said imaging element are poor. 

[001 3] EP-A- 625 728 discloses an imaging element comprising a layer which is sensitive to U V- and I R-i radiation 
and which may be positive or negative working. This layer comprises a resole resin, a novolac resin, a latent Bronsted 
acid and an IR-absorbing substance. The printing results of a lithographic plate obtained by irradiating and developing 
said imaging element are poor. 

[0014] US-P- 5 340 699 is almost identical with EP-A- 625 728 but discloses the method for obtaining a negative 
working IR-laser recording imaging element. The IR-sensitrve layer comprises a resole resin, a novolac resin, a latent 
Bronsted acid and an IR-absorbing substance. The printing results of a lithographic plate obtained by irradiating and 
developing said imaging element are poor. 

[0015] Furthermore EP-A- 678 380 discloses a method wherein a protective layer is provided on a grained metal 
support underlying a taser-ablatable surlace layer. Upon image-wise exposure the surface layer is f ulry ablated as well 
as some parts of the protective layer. The printing plate is then treated with a cleaning solution to remove the residu 
of the protective layer and thereby exposing the hydrophilic surface layer 

[0016] GB-A- 1 208 415 discloses a method of recording information comprising information-wise heating a recording 
material comprising a support bearing, with or without an intertayer a heat-sensitive recording layer constituted so that 
such information-wise heating creates a record of the information in terms of a difference in the water permeabilities 
of different areas of the recording layer, treating the recording material wfth an aqueous liquid which penetrates through 
the water-permeable or more water-permeable areas of the recording layer and is constituted so as to effect a perma- 
nent physical and/or chemical change of at least the surface portions of the underlying support or inter-layer in the 
corresponding areas, and removing the whole of the recording layer to expose said inforlmation-wise changed support 
or intertayer. 

[001 7] EP-A- 527.369 discloses a light sensitive recording material comprising a support and a positive working light 
sensitive layer with a rough surface, which comprises as Rght sensitive compound at least a 1 ,2-quinonediazide and 
as water insoluble and in water-alkaline solutions soluble or swellable binder a polycondensate or polymer and a filler, 
wherein the light-sensitive layer at a layer weight of 3g/m2 or less (i) comprises as filler silica with a mean diameter 
from 3 to 5 pm and a final limit of 15 pm in an amount, which yields a slipperiness- according to Beck from 20' till 100 
seconds and (ii) furthermore comprises a surfactant with poiysiloxane units. 

[001 6] EP-A- 823 327 discloses a positive photosensitive composition showing a difference in solubility in an alkali 
developer as between an exposed portion and a non-exposed portion, which comprises, as components inducing the 
difference in solubility, (a) a photo-thermal conversion material, and (b) a high molecular compound, of which the 
solubility in an alkali developer is changeable mainly by a change other than a chemical change. 
[001 9] EP-A* 97 200 588.6 discloses a heat mode imaging element for making lithographic printing plates comprising 
on a lithographic base having a hydrophilic surface an intermediate layer comprising a polymer, soluble in an aqueous 
alkaline solution and a top layer that is sensitive to IR-radiation wherein said top layer upon exposure to IR-radiation 
has a decreased or increased capacity for being penetrated and/or solubilised by an aqueous alkaline solution 
[0020] EP-A-97203129.8andEP-A-97203132.2disclc^ 

base with a hydrophilic surface and a top layer which top layer is sensitive to IR-radiation, comprises a polymer, soluble 
in an aqueous alkaline solution and is unpenetrable for an alkaline developer containing SiO^ as silicates 
[0021] Said last two heat-mode imaging elements have the disadvantage that the difference between the solubility 
In the exposed areas and in the non-exposed areas is not very great so that also non-exposed areas are dissolved 
during the processing of said element so that said plates could not be used as lithographic plates. 



OBJECTS OF THE INVENTION 



[0022] It is an object of the invention to provide a heat mode imaging element for making lithographic printinq plates 
in an easy way. 

[0023] It is another object of the invention to provide a heat mode sensitive imaging element for making positive 
lithographic printing plates having excellent printing properties, developable in a selective, rapid, convenient and ec- 
ological way. 

[0024] It is further an object of the present invention to provide a heat mode sensitive imaging element for making 
positive lithographic printing plates having a high infrared sensitivity. 

[0025] It is also an object of the present invention to provide a heat mode sensitive imaging element for making 



^ZZS^SZ "* 3 ^ * h 3 - exposed 

[0026] Further objects of the present invention will become clear from the description hereinafter. 

5 SUMMARY OF THE INVENTION 

DETAILED DESCRIPTION OF THE INVErVTlON 

of less than 35 1 0* 3 N/m. sunace rension at the critical micelle concentration 

[0030] The IR-sensitive layer, in accordance with ihe present invention comwisn* an ir^,,» ~ „. , - 
ymer. soluble in an aqueous alkaline solution. A mixture of ^TZ^^^^IZ^T 8 "* 
only one fFWye or pigment Preferably said IfWyes are IR^iTr^S B Jr^,^,»"^ e ^ t0USB 
cyanines dyes w*h two indolenine oJps. ^ferab^^^^ *" " 
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Particularly useful !R-absorbing pigments are carbon black, metal carbides borides nMh, r^™* m u 
structured o^^es and oxides structurally re feted to the bronze fam^ 

sions. The lithographic perfoimance and in particular the print endurance obtained denend* „„ *,«, J t P . 

polymer. Typical examples of these polymers are descibed in DE-A- 4 007 «fi nW ° laC 



[0033) Furthermore this IR-sensitive layer Is preferably a visible light- and UV-light desensitised layer. Still further 
said layer is preferably thermally hardenable. This preferably visible light- and UV-light desensitised layer does not 
comprise photosensitive ingredients such as diazo compounds, photoacids, phototnitiators, quinone diazides, sensi- 
tisers etc. which absorb in the wavelength range of 250nm to 650nm. In this way a daylight stable printing plate may 
be obtained. 

[0034] Said IR-sensitive layer preferably also includes a low molecular acid, more preferably a carboxylic acid, still 
more preferably a benzoic acid, most preferably 3.4,5-trimethoxybenzoic acid or a benzofenone, more preferably tri- 
hydroxybenzofenone. 

[0035] The ratio between the total amount of taw molecular acid or benzofenone and polymer in the IR-sensitive 
layer preferably ranges from 2:98 to 40:60, more preferably from 5:95 to 30:70. The total amount of said IR-sensitive 
layer preferably ranges from 0.1 to 10 g/m 2 , more preferably from 0.3 to 2 g/m 2 . 

[0036] In the imaging element according to the present invention, the lithographic base may be an anodised alumi- 
num. A particularly preferred lithographic base is an electrochemfcalry grained and anodised aluminum support. The 
anodised aluminum support may be treated to improve the hydrophilic properties of its surface. For example, the 
aluminum support may be silicated by treating its surface with sodium silicate solution at elevated temperature, 1 e.g. 
95°C. Alternatively, a phosphate treatment may be applied which Involves treating the aluminum oxide surface with a 
phosphate solution that may further contain an inorganic fluoride. Further, the aluminum oxide surface may be rinsed 
with a citric acid or citrate solution. This treatment may be carried out at room temperature or may be carried out at a 
slightly elevated temperature of about 30 to 50°C. A further interesting treatment involves rinsing the aluminum oxide 
surface with a bicarbonate solution. Still further, the aluminum oxide surface may be treated with polyvinylphosphonic 
acid, polyvinylmethylphosphonte acid, phosphoric acid esters of polyvinyl alcohol, polyvinylsulphonic acid, polyvinyl- 
benzenesulphonic acid, sulphuric acid esters of polyvinyl alcohol, and acetals of polyvinyl alcohols formed by reaction 
with a sulphonated aliphatic aldehyde It is further evident that one or more of these post treatments may be carried 
out alone or in combination. More detailed descriptions of these treatments are given in GB-A- 1 084 070, DE-A- 4 
423 140, DE-A- 4 417 907, EP-A- 659 909, EP-A- 537 633, DE-A- 4 001 466, EP-A- 292 801, EP-A- 291 760 and US- 
P-4 458 005. 

[0037] According to another mode in connection with the present invention, the lithographic base having a hydrophilic 
surface comprises a flexible support, such as e.g. paper or plastic film, provided with a cross-linked hydrophilic layer. 
A particularly suitable cross-linked hydrophilic layer may be obtained from a hydrophilic binder cross-linked with a 
cross-linking agent such as formaldehyde, gtyoxal, poryisocyanate or a hydrolysed tetraalkylorthosilicate. The latter is 
particularly preferred. r 
[0038] As hydrophilic binder there may be used hydrophilic (co)polymers such as for example, homopolymers and 
copolymers of vinyl alcohol, acrylamide, methylol acrylamide, methylol methacrytamide. acrylic acid, methacrylic acid, 
hydroxyethyl acrylate, hydroxyethyl methacryiate or maleic anhydride/vinylmethylether copolymers. The hydrophilicity 
of the (copolymer or (co)polymer mixture used is preferably the same as or higher than the hydrophilicity of polyvinyl 
acetate hydrolyzed to at least an extent of 60 percent by weight, preferably 80 percent by weight 
[0039] The amount of crosslinking agent, in particular of tetraalkyl orthosilicate, is preferably at least 0.2 parts by 
weight per part by weight of hydrophilic binder, more preferably between 0.5 and 5 parts by weight, most preferably 
between 1.0 parts by weight and 3 parts by weight 

[0040] A cross-linked hydrophilic layer in a lithographic base used in accordance with the present embodiment pref- 
erably also contains substances that increase the mechanical strength and the porosity of the layer. For this purpose 
colloidal silica may be used. The colloidal silica employed may be in the form of any commercially available water- 
dispersion of colloidal silica for example having an average particle size up to 40 nm, e.g. 20 nm. In addition inert 
particles of larger size than the colloidal silica may be added e.g. silica prepared according to Stober as described in 
J. Colloid and Interface ScL. Vol 26, 1 968, pages 62 to 69 or alumina particles or particles having an average diameter 
of at least 100 nm which are particles of titanium dioxide or other heavy metal oxides. By incorporating these particles 
the surface of the cross-linked hydrophilic layer is given a uniform rough texture consisting of microscopic hills and 
valleys, which serve as storage places for water in background areas. 

[0041] The thickness of a cross-linked hydrophilic layer in a lithographic base in accordance with this embodiment 
may vary in the range of 0.2 to 25 ujn and is preferably 1 to 10 pm. 

[0042] Particular examples of suitable cross-linked hydrophflic layers for use in accordance with the present invention 
are disclosed in EP-A- 601 240, GB-P- 1 419 512, FR-P- 2 300 354, US-P- 3 971 660, US-P- 4 284 705 and EP-A- 
514 490. 

[0043] As flexible support of a lithographic base in connection with the present embodiment it is particularly preferred 
to use a plastic film e.g. substrated polyethylene terephthalate film, cellulose acetate film, polystyrene film, polycar- 
bonate film etc. The plastic film support may be opaque or transparent 

[0044] It is particularly preferred to use a polyester film support to which an adhesion improving layer has been 
provided. Particularly suitable adhesion improving layers for use in accordance with the present invention comprise a 
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hydrophific binder and colloidal silica as disclosed in EP-A- 619 524, EP-A- 620 502 and EP-A- 619 525 Prefers 
. the amount of silica in the adhesion improving layer is between 200 mg per m* and 750 mg per m* Further the Sb 

300 m 2 per gram, more preferably at least 500 m 2 per gram. «»y«ieasi 
* [0045] In the IR-sensitive layer a difference in the capacity of being penetrated and/or solubilised by the alkaline 
deeper * generated upon image-wise exposure for an alkaline developer according to the hverton 
0046] Image-wise exposure in connection with the present invention is an image-wise scanning exposure invoMna 
the use oi I abser that operates in the infrared or near-intrared. Le. wavelength range of 700-1500 n^XtZS 
are raser dcdes emitUng in the near-infrared. Exposure of the imaging element may be |JS5*2 S5K 

Z£™ as ere a ,on9 pbt81 dwe " * me - Pr8,erred - bsarc a p« 91 ^« 

[0047] After the image-wise exposure the heat mode imaging element is developed by rinsing it' with an aoueous 
alkaOne solubon. The aqueous alkaline solutions used in the present invention are those L arc useX S 
conven«or«.pos»ivewo^ 

preferably a pH I between 11.5 and 14. Thus the imaged parts of the" op layer Li were SSSSKSE 

O0«lT? h ? IU,i0n aXp08UW are cleanad ^ « P»»» working printing SKSTd 

[0048] In the present invention, the composition of the developer used is also very important 
[0049] Therefore to perform development processing stably for a tang time period particularly important are qualities 
such as strength of alkali and the concentration of silicates in the developer. Under such circLsraTes Z or^Z 
inventors have found that a rapid high temperature processhg can be performed, that the amount rep.eS 
to be supplemented Is low and that a stable devetopment processing can be performed over a long le pete! TZ 

pc^u^ 

[0050] The developers and replenishes for developer used in the invention are preferably aqueous solutions mainlv 
composed of alkali meW si.ica.es and alkafi metal hydroxides represented by MOH or M axyde.TeprZS by 
MjO, wherein said developer comprises SKJj and MjO in a molar ratio of 0.5 to 1.5 and a concentation^f stoTd 0 5 
to 5% by we,ght. As such alkali metal silicates, preferably used are. for instance, sodium silicate SslrSi^e 
Irthium silicate and sodium metasi.icate. On me other hand, as such alkali metal hydroxidefp eCTara SS 
hydroxide, potassium hydroxide and lithium hydroxide. 
30 [ ?k 511 devel °P ers used in the may simultaneously contain other alkaline agents Examples of such 

other alkaline agents include such inorganic alkaline agents as ammonium hydroxide, sodium tertian^osSil so^ 
ohTa^^f ' ^ asSi r ,8rtia,V PhOSpha,e ' P^ssium second^orphosphate. JSSSSS^ 

cartwnate. and such organic alkalme agents as mono-, di- or tr iethanolamine. mono, di- or trimethylamine monT dT 
or tnethy^m. mono-ordiisopropylamine. n-butylamine. mono-, 

ed.im.ne and tetramethylammonium hydroxide. . einyieneimine. ettiylen- 

[0052] In the present invention, particularly important is the molar ratio in the developer of [SiQ,l / fN/UOl which is 

of the hght-sensitwe layer on non-<mage areas is liable to be incomplete. In addition, the concentration of siLTn Te 

makes ft possible to stabfy provide lithographic printing plates having good finishing qualities even when a lame amount 
of plates according to me invention are processed for a long time period s even when a large amount 

!?mSi , " aparticular P re,erred embodiment, an aqueous solution of an alkali metal silicate having a molar ratio rSiQ.1 

T^lTn , T ? ,ha< 8 rep,8niSh8r havi " 9 3lka,i Stren9th e " ual to « ™* than ^at of the develop Hs 

m57S£E£ T ° f ,h8 rep,eniSh8f ,0 b8 SUpP ' ied - « is ^"tageous mat a molar ratio 

hfnh^! J^f "Pten»her is equal to or smaller than that of the developer, or mat a concentration of SO, is 
high if the molar ratio of the developer is equal to that of the replenisher. ^ 

E, 5 *" d8X ! e L 0P8fS a " d th8 re P ,enishere used h the invention, it is possible to simultaneously use organic 
solvents hav^g solub.lity in water at 20 "C of not more than 10 % by weight according to need Examoles dTcn 
organic sohrents are such camoxi.ic acid esters as ethyl acetate, prolyl acVrate. butyl 1«Z«SSSS beS 

2 ^^exanone; such alcohols as ethylene glycol monobuty. ethe, ethylene gfyco. bZl eZ 

m^nl T hydrocart,ons 38 ^ s «* halogenated hydrocamons as methylene diZSe and 

Snt r ^ ° r9an,C S0lV8n,S may bS US6d a '° ne ° r m ««««li n n. Partbularfy ^preferred 122 
alcohol ,n me mvent.on. These organic solvents are added to the devetoper or replenisher therefor generaVH, 
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amount of not more than 5 % by weight and preferably not more than 4 % by weight 

S mn « e n ? eVe,OPefS T d replenishers used h * 6 P resent ™ en «°n may simultaneously contain a surfactant for 
he purple of •mprov.ng deve.op.ng properties thereof. Examples of such surfactants include salts of higher atoto 

sa of lauryl alcohol sulfate. Teepol Ml (trade mark, available from Shell Chemicals Co , Ltd ) and disodium am 
sulfates; salts of aliphatic alcohol phosphoric acid esters such as sodium satt of cetyl alcc^'ph^na^Zl Z 
suttonc acid saKs such as sodium sa8 of dodecyfbenzene sulfonate, sodium sal. of feopr^y^^ 
sodium satt of d.naphtha.ene disulfonate and sodium salt of metanitrobenzene suftona J sTEdd Zl oSL 
midessutf, as C^CO^CHaJC^CH^Na and sulfonic acid salts of dibasic afiphatfcaci^fersuth as^Sm 
dioctyl sufcsuccinate and sodium dihexy. sulfosuccinate. These surfaces may b'e used £ SSST 
Particularly preferred are sulfonic acid salts. These surfactants may be used in an amount of oZZ^ n 7Tf^ n 
5% by weight and preferably hot more than 3% by weight an amount ot general* not more than 

[0056] Inorfertoenj^cedevebpingstabilityofthedevelopersandreplenishersusedinthe invention thefoltowino 
compounds may simultaneously be used • " inororowng 

euA VUi!!. 2L ?S? . M diSd ° Sed JN - A " 5S - 25 « Coterie surfactants 

such as sod.um alkyl naphthalene sulfonate and N-tetradecyl-N.N-dihydroxythyl betaine as disclosed in JN-A- SoTsi 
324; tetramethyldecynedio. as disclosed* US-A-4374920; non-ionic sSt^ 

ST^rS^ 0 * h S 1*?* ? Ua,ema,y PM0t P^™*y^«ometh y . polystyrene as disctos d h 

JN-A- 55- 95 946; amphotenc polyelectrolytes such as copolymer of yinylbenzyl trimethyfernmonium chlorWe and 

A- 57- 1 92 952 (US-A, 4 467 027) and alkaline-soluble mercapto compounds or thioether compounds such as thfosal- 
S« C i Cy acid; inorganic lithium compounds such as lithium chloride as disclosed in JN-A- 

58-59 444; organic lithium compounds such as lithium benzoate as disclosed in JN-A- 50 34 442 oroanometafc 

T^SS^SSSS' ,ik r h JN " A - 75 255: ° r9an0b0ron -pounOs^d^S 

i l ^tt °? } ' qua,ema ^ ammonium salts su <* « tetraalkylammonium oxides as disclosed in EP- 

A- f01 010. and bactencides such as sodium dehydroacetate as disclosed in JN-A- 63- 226 657 
In the method for development processing of the present invention, any known means of supplementing a reolenisher 
for devetoper may be employed. Examples of such methods preferably used are a method £ hJ££Z£££ 

A 55- 115 039 (GB-A- 2 046 931). a method composing disposing a sensor for detecting the degree of light-sensitive 

«Z5££S™£ r? toP ' n9 20nS lnd 6U PP Iem ^9 the replenished in £%ESZ 

detected degree of the light-sensitive layer dissolved out as disclosed in JN-A- 58- 95 349 (US-A- 4 537 496V a method 
composing determining the impedance value of a developer and processing the detected impedance value by a com- 
puter to perform supplementation of a replenisher as disclosed in GB-A- 2 208 249 

[0058] The printBig plate of the present invention can also be used in the printing process as a seamless sleeve 
printing plate. In this option the printing plate is soldered in a cylindrical toon by means of a tes^r S ilindnS 

25? /" V? ^ e,opment * an in^age-wise exposed imaging element with an aqueous alkaline solution and 

t7X^!7T t0 T b ? Sed 35 3 P ' mtin9 P ' a,e 38 SUCh - H0Wevcr " to ^ durability it is sfi.l posSle o 
bake sad plate at a temperature between 200»C and 300»C for a period of 30 seconds to 5 minutes Also the imaaino 

Examples 
Example 1 

Preparation of the lithographic base 

K2 *? f T mic Jlf ,Uminum foil was by immersing the foH in an aqueous solution containing 5 a* 

of soduim hydrox.de at 50*C and rinsed with demoralized water. The foil was then Ltrochemica^ 



f 1 t ft I 



an alternating current in an aqueous solution containing 4 g/I of hydrochloric acid. 4 g/I of hydroboric acid and 5 g/l of 
aluminum tons at a temperature of 35 P C and a current density of 1200 A/m 2 to form a surface topography with an 
average center-One roughness Ra of 0.5 urn. 

[0062] After rinsing with demineralized water the aluminum foil was then etched wrtr>en aqueous solution containing 
5 300 9/1 of sulfuric acid at 60°C for 1 80 seconds and rinsed with demineralized water at 25° C for 30 seconds. 

[0063] The foil was subsequently subjected to anodic oxidation in an aqueous solution containing 200 g/I of sulfuric 
acid at a temperature of 45°C. a voltage of about 10 V and a current density of 150 AJm 2 for about 300 seconds to 
form an anodic oxidation film of 3.00 gfrn 2 of AfeOg Ihen washed with demineralized water, posttreated with a solution 
containing poryvinylphosphonic acid and subsequently with a solution containing aluminum trichloride, rinsed with dem- 
10 ineralized water at 20°C during 1 20 seconds and dried. 

Preparation of the heat-mode imaging element 1 \ 

[0064] The IR-sensitrve layer was coated onto the above described lithographic base from a 6.875 % wt. solution in 
is methylethylketone at 20 urn coating thickness resulting in adry coating thickness of.1.10 gftn 2 . The resulting IR-sen- 
sil'rve layer contained 8.8 % of SPECIAL SCHWARZ 250 m (carbon black available from Degussa. Germany), 10.0 % 
of 3,4,5-trimethoxybenzoic acid, 76. 1 % ALNOVOL SPN452 m (novolac available from Clariant, Germany), 0.2 % SOL- 
SPERSE 5000 ~ 0.9 % SOLSPERSE 28000,^^0^ disp^ngagents available from Zeneca Specialities, GB), 1.0 
% Nitrocellulose E950and 3.6 % TEGO GLIDE 100 ™(a polysiloxane po'lyether copolymer commercially available from 
20 Tego Chemie ServIceGmbH^ 

[0065] This'material was imaged with a CREO.TRENDSETTER 3244-T m (available from Creo)extemal drum plate- 
setter at 2400 dpi with an energy-density of 263 mJ/cm? at 1 06 rpm. 

[0066] . After IR-imaging the material was developed at 1 m/min at 25 6 C in a TECHNIGRAPH NPX-32T " (available 
from Technigraph) processor using a dilution in water of an OZASOL EP26 m developer (8 parts EP26 / 2 parts water 
25 - EP26 developer commercially available f rom^Agfa)..The IR-exposed areas dissolved very rapidly without any attack 
in the non IR-exposed areas, resulting in a positive working printing plate. 

[0067] The plate was printed on a Heidelberg GTO46 printing machine with a conventional ink (K+E800) and fountain 
solution (Rotamatic), resulting in good prints, Le. no scumming in IR-exposed areas and good ink-uptake in the non 
imaged areas. 

Comparitive example. 

[0068] 

35 - in this comparitive example an imaging element was prepared in an identical way as the imaging element of 
example 1 with the exception that the TEGO GLIDE 100 ™ surfactant was left out of the IR-sensitive layer. 

- This material was imaged with a CREO TRENDSETTER 3244-T * external drum platesetter at 2400 dpi with an 
energy-density of 263 mJ/cm 2 at 106 rpm 

[0069] After IR-imaging the material was developed at 1 m/min at 25°C in a TECHNIGRAPH NPX-32T ™ processor 
using a dilution in water of an OZASOL EP26 m developer (8 parts EP26 / 2 parts water - EP26 developer commercially 
available from Agfa). 

[0070] The IR-exposed areas and the non IR-exposed areas dissolved very rapidly, resulting in a useless printing 
«s plate without image. 

[0071] Results: Density of the layer and Dmax / Dmin after imaging and processing were measured with MacBeth 
918SB. 
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Claims 

1. A heat mode imaging element for providing a lithographic printing plate consisting of a lithographic base with a 
hydrophilic surface and a top layer that is sensitive to IR-radiation, comprises a polymer soluble in an aqueous 
alkaline solution, and is unpenetrable for an aqueous alkaline developer, characterized in that said top layer com- 
prises a polysiioxane surfactant. 

2. A heat mode imaging element for providing a lithographic printing plate according to claim 1 wherein said polysi- 
& loxane surfactant is present in said top layer in an amount ranging from 0.003 to 0.100 g/m 2 . 

3. A heat mode imaging element for providing a lithographic printing plate according to claim 1 or 2 wherein said 
polysiioxane surfactant has in water a surface tension at the critical micelle concentration of less than 35 1 0* N/m 

30 4. A heat mode imaging element for providing a lithographic printing plate according to any of claims 1 to 3 wherein 
said polymer in the top layer is a hydrophobic polymer. 

5. A heat mode imaging element for providing a lithographic printing plate according to claim 4 wherein said hydro- 
phobic polymer is a novolac resin or a polymer containing hydroxystyrene units. 

35 

6. A heat mode imaging element for providing a lithographic printing plate according to any of claims 1 to 5 wherein 
said top layer comprises a compound selected from the group consisting of tow molecular acids and benzophe- 
nones. 

40 7. A heat mode imaging element for providing a lithographic printing plate according to any of claims 1 to 6 wherein 
the lithographic base is an electrochemicaHy grained and anodised aluminum support. 

8. A heat mode imaging element for providing a lithographic printing plate according to claim 7 wherein the electro- 
chemicaHy grained and anodised aluminum support has been treated with poryvinylphosphonic acid, polyvinyl- 
methylphosphonic acid, phosphoric acid esters of polyvinyl alcohol, polyvinyfsuiphonic acid, polyvinylbenzenesul- 
phonic acid, sulphuric acid esters of polyvinyl alcohol, and acetals of polyvinyl alcohols formed by reaction with a 
suiphonated aliphatic aldehyde. 
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9. A heat mode imaging element for providing a lithographic printing plate according to any of claims 1 to 8 wherein 
50 the top layer comprises an IR-absorbing pigment, or an IR-absorbing dye or both. 

10. A method for making a lithographic printing plate including the following steps 
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a) exposing imagewise a heat mode imaging element according to any of claims 1 to 9; 

b) developing said imagewise exposed heat mode imaging element with an aqueous alkaline developer so 
that the exposed areas of the top layer are dissolved and the unexposed areas of the top layer remain undis- 
solved. 
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